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pAbstract
Prior theoretical models and empirical research suggest that specific parent, child,
and family factors are related to the utilization of early childhood education and care
(ECEC). The political context of Norway provides a unique opportunity to test
whether increased availability and affordability of care over time due to policy
change reduces the gap between high- and low-socioeconomic status (SES) families
in utilizing center-based care compared to other care arrangements. Progressive
Norwegian child care policies were also expected to reduce the effect of child and
family characteristics that might make a family less likely to enroll their child in
center-based care. Using a large sample from the Norwegian Mother and Child
Cohort Study (MoBa, n = 60,270), this research examined selection factors predicting
enrollment in center-based ECEC at age 18 months across cohorts from 2002 to
2006. While families with higher parental education and income-to-needs ratios were
more likely to enroll their children in center-based care, the progressive universal
child care policy did succeed in reducing the utilization gap between the most and
least educated families across time. The policy appeared to be protective against the
effect of most other factors predictive of ECEC use, but the high number of children
was still associated with underutilization.
Keywords: Child care; Parental education; Family incomeBackground
Increased utilization of early childhood education and care (ECEC), especially by socially
disadvantaged children, is a political goal in many developed countries, including the
United States (Obama 2013) and those in the European Union (European Commission
2011). Comparing advantaged versus disadvantaged children, socioeconomic gaps have
been consistently documented, with children from lower-income and less educated families
attending ECEC at relatively low rates (e.g., Tang et al. 2012; Zachrisson et al. 2013b). While
there is an extensive literature on predictors of ECEC utilization in the United States and
Europe, some of which specifically addresses children from disadvantaged families, most
previous studies provide ‘snapshots’ within a given ECEC policy context, but few have docu-
mented the effects of ECEC policy changes. In contrast, the present study provides a longi-
tudinal examination of ECEC utilization following a universal care provision in Norway that2015 Sibley et al.; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons Attribution
icense (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
rovided the original work is properly credited.
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for all children, beginning at 1 year of age. Our primary aim was to investigate whether this
policy shift led to changes in social predictors of ECEC utilization at 1.5 years and, in par-
ticular, whether socioeconomic gaps in utilization were reduced.
ECEC utilization among socially disadvantaged families
There is growing evidence, both in the United States and in Europe, that high-quality
ECEC may be beneficial for children's cognitive development, especially for children from
disadvantaged family backgrounds (e.g., Camilli et al. 2010; Barnett 2011; Melhuish 2011;
Dearing et al. 2009; Keys et al. 2013; Duncan and Sojourner 2013), with some documented
benefits into adolescence (e.g., Apps et al. 2013) and early adulthood (Havnes and
Mogstad 2011). High-quality ECEC may reduce the gap in academic readiness and
achievement between children from low-income families and their more affluent peers
(Geoffroy et al. 2010; Dearing et al. 2009). Among low-income children, high-quality child
care is associated with better socio-emotional outcomes (Votruba-Drzal et al. 2004) and
better language skills (Burchinal et al., 2000). Concerns over detrimental effects of spending
a large number of hours in care have also been raised with regard to children's behavioral
regulation, but recent evidence from Norway indicates no association between quantity of
care and behavior problems (Zachrisson et al. 2013a; Solheim et al. 2013).
It is also evident, unfortunately, that the children who may be most likely to benefit are
the least likely to attend ECEC, namely, children from low socioeconomic status (SES)
families. Disparities in ECEC use between higher- and lower-SES families have been
observed in very different socio-political contexts across the Organization for Economic
Co-operation and Development (OECD 2006) including samples from the United States,
Canada, the Netherlands, and the United Kingdom (Jenkins and Symons 2001; Tang et al.
2012; Michalopoulos and Robins 2000; Vandenbroeck et al. 2008). Universal access might
eliminate SES gaps in ECEC use, as was the case in the United States when kindergarten
became universal, with income no longer being a predictor of enrollment (Ertas and
Shields 2012). Yet, social inequality in ECEC participation is evident even in those
countries with the most comprehensive ECEC and family policies (e.g., Norway and
Denmark; Adema 2012). For example, a Norwegian study found that less socioeco-
nomically advantaged families were more likely to keep their children at home longer
(Zachrisson et al. 2013b).
In the present study of selection into ECEC, we were particularly concerned with two
fundamental elements of SES: family income and parent education. While researchers
in the social sciences have often used composite variables to represent SES (e.g., com-
bining family income and education), we examine their distinct contributions. From a
policy perspective, this is a critical point: policies that target income and education do
so in a targeted fashion - i.e., SES as a composite construct is not a policy target - and,
as such, estimates of their unique contributions to ECEC selection are most directly
applicable to policy questions (Duncan and Magnuson 2003). In the present study, we
also focused on ECEC during infancy. While in some countries - notably the United
States - policy debate is centered on preschool-aged children, several other nations,
including Norway, have focused on ECEC beginning in infancy, a time of exceptional
brain growth that can be influenced by early learning contexts (Fox and Rutter 2010;
Shonkoff and Phillips 2000).
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Although most studies of selection into ECEC have focused on family SES, other family
and child characteristics may affect selection into ECEC and, as such, require attention
when attempting to isolate SES effects. In the present study, we considered an extensive
set of family and child factors, including factors that have proven important in prior
empirical work (e.g., parent employment) and factors that have received prior theoretical
attention (e.g., maternal psychological well-being). Thus, we provide a brief review of the
relevant literatures on these factors.
Not surprisingly, maternal employment (especially for working poor mothers) is associ-
ated with increased likelihood of ECEC use (Magnuson et al. 2005; Zaslow et al. 1998).
The number of children in the household has also been studied with evidence that fam-
ilies with more than one child are generally less likely to use ECEC (Geoffroy et al. 2012;
Johansen et al. 1996; Sylva et al. 2007) or more likely to delay entry into ECEC (Borge
et al. 2004; Singer et al. 1998). Others have found that the important family size selection
factor is the number of preschool-age children (Harris et al. 2002), with more than one
child in that age range decreasing the likelihood of use, possibly because cumulative costs
of ECEC become increasingly prohibitive.
Child gender may also affect utilization, although findings are conflicting as to girls
being more (Hiedemann et al. 2004) or less (Fuller et al. 1996b) likely to start in child
care earlier than boys. Difficult infant temperament has also been suggested to increase
the likelihood of parents utilizing non-maternal child care across socioeconomic strata
(Galambos and Lerner 1987; Sylva et al. 2007) (although some studies fail to support
this, see Melhuish et al. 1991; Volling and Belsky 1993).
In addition, ethnic and racial background has been related to the utilization of non-
parental care. In the United States, when compared with white children, Latino children
are more likely to be exclusively in home care, whereas black children are more likely to
attend center-based care (Fuller et al. 1996b; Liang et al. 2000; Radey and Brewster 2007).
In the UK, Sylva et al. (2007) found no differences among ethnic groups in ECEC
utilization, whereas Vandenbroeck et al. (2008) in Belgium, as well as (Zachrisson et al.
2013b) and registry-based reports (Daugstad 2006; Sæther, 2010) in Norway found that
ethnic minority families were less likely to utilize center-based care.
Maternal psychological well-being has been hypothesized as a potential selection
factor too, since mothers with poor mental health may have limited internal resources
to find ECEC for their children (Tang et al. 2012). Yet few studies have addressed this
specifically, and a recent study did not find maternal depression to predict ECEC use in
the United States (Coley et al. 2014).
Early childhood education and care (ECEC) in Norway
Norway is a rich country (GDP per capita of USD $98,565 in 2008) with an unemployment
rate of 2.6% in 2008 (United Nations 2011), high overall levels of social justice, low levels of
income inequality, and a child poverty rate of 5.5% (Bertelsmann Stiftung 2011). Norway
meets eight out of ten benchmarks in UNICEF's comparison of early child service policies
in the OECD countries, whereas the United States meets three, the United Kingdom meets
five, and Canada meets one (UNICEF Innocenti Research Center 2008). Norwegian parents
receive substantial financial support including one full year of paid parental leave after
birth, of which currently 10 weeks should be taken by the father (Norwegian Labour and
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with their children during their second year of life, although this benefit is less generous.
Subsidized center care from age 1 is a children's right, but not compulsory.
Since 1975, when the Norwegian legislature introduced its first ‘kindergarten act’
(Ministry of Education and Research 2010) (‘kindergarten’ is the term commonly used
in Norwegian legislation for ECEC), there has been a steady increase in slots in publicly
subsidized child care centers with regulated quality measures, with an initial emphasis
on preschool children (age 3 or older). With new legislation in 1995, slots for 1- to
2-year-olds were also increased. This was further intensified by a broad political agree-
ment in 2002 which stated that all children should have access to ECEC from age 1, if
their parents wanted this. As part of this agreement, child care costs were capped in
2005 to approximately NOK 2000 ($333 USD or €240; in 2005, the median income for an
individual after tax in Norway was NOK 192 000 [USD $32,000 USD or € 23,100])
monthly with a sliding scale for lower-income families. In Norway, child care centers are
either public (run by the municipalities) or private, but public subsidies, price cap, and
regulations of quality standards have been equal across centers since the 2002 agreement,
regardless of owner. A growing percentage of the child population was enrolled in
publicly subsidized center care from 2000 to 2010, as owners (public and private) received
financial support to build more slots. Although the proportion of children under the age
of 1 in center-based care remained under 5% across time (in large part due to generous
parental leave policy), the proportion of 1- to 2-year-olds in center-based care rose from
under 40% in 2000 to nearly 80% in 2010, and the proportion of 3- to 5-year-olds from 80
to nearly 97%. Quality standards in terms of pedagogical content and education level of
the unit leader are regulated by law, whereas the curriculum is directed by an educational
content framework plan (Ministry of Education and Research 2006). Mandatory quality
standards include teacher-child ratios of 1:10 for children younger than 3 years, 1:19 for
older children, and a national curriculum (Ministry of Education 2010), with teachers being
required to have a 3-year tertiary degree in early childhood education. Additionally, there
are untrained assistants working under each teacher, and an adult-child ratio of 3:10 for
children younger than 3 years and 3:19 for older children is recommended but not enforced
by law. Standards of teacher requirements and adult-child ratios are currently not entirely
met in all centers (UNICEF Innocenti Research Center 2008). As a consequence, there are
high and relatively homogenous quality standards across most centers (Gulbrandsen and
Sundnes 2009).
The present study
In the present study, we exploit the recent gradual expansion of universal ECEC for
young children in Norway, to examine whether increasing availability and decreasing
costs of ECEC resulted in increased utilization at 1.5 years of age, particularly among
children in socioeconomically disadvantaged families. We were especially interested in
whether the policy resulted in a narrowing of ECEC utilization gaps between socioeco-
nomically disadvantaged and advantaged families. Although most prior research on
ECEC has focused on children between 3 and 5 years of age, the opportunity to study
ECEC participation at 18 months was important for a number of reasons. Brain growth
in the first 3 years of life is exceptionally rapid (Shonkoff and Phillips 2000), with the
growth of neural pathways partly influenced by early environments via their
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cial disparities in the use of high-quality ECEC may prove highly relevant for building a
better understanding of social disparities in later life chances. Moreover, utilization
ECEC for 1 to 2 years expanded substantively in Norway in the years 2003 to 2007, for
which we have available data, while it expanded less so for older children.
We hypothesized that there would be non-linear relations such that the greatest
narrowing in ECEC utilization over time would be evident when comparing more affluent
and educated families with the poorest and least educated families. In short, we expected
the policy impacts to be largest for the most disadvantaged families because financial and
human capital can operate on access to opportunities and resources in non-linear fashions
(with the greatest differences at the lowest ends of the distributions; Dearing 2014) and
because we expected policy levers such as sliding fee scales to have diminishing returns
among more advantaged families.Method
Participants
Data from the population-based Norwegian Mother and Child Cohort Study (MoBa;
for a complete description, see Magnus et al. 2006 and www.fhi.no/morogbarn) were
used in the present study. For the present study, we include information collected by
questionnaire during pregnancy at the 17th week of gestation (wave 1) and after birth
by mail when the child was 6 and 18 months of age (waves 4 and 5, respectively).
Time-invariant characteristics were measured during the earliest waves of data collection,
and time-varying characteristics relevant to early development were measured repeatedly.
MoBa data collection began in 1999, with participating families coming from 421 of
Norway's 428 municipalities. As of October 2010, 90,725 mothers of 108,639 children had
enrolled and completed baseline assessments, which represented 42.1% of all eligible
mothers in Norway. We restricted our sample to the 2002 to 2006 birth cohorts
(n = 60,270), with the 2002 cohort being born at the time of the broad political agreement
for universal ECEC and the 2006 cohort being the last for which registry data on family
income were available by the time children were 18 months of age.
Potential self-selection bias in the MoBa was examined by means of differences in
prevalence estimates and association measures between MoBa participants and all
women giving birth in Norway on demographics, health-related behaviors, and on a
number of pregnancy- and birth-related variables (Nilsen et al. 2009). Compared to all
women giving birth and their children, MoBa participants were on average older and
more likely to be cohabiting, and had fewer health related risks, and their children had
better neonatal health. However, the relative mean differences were small (0.3%–1.2%).Measures
Grouping based on income-to-needs ratio
For our primary analyses, we divided families into four groups - low income, lower
middle income, higher middle income, and high income - based on average income
across the child's first 2 years of life, using the 25th, 50th, and 75th percentiles on
income-to-needs as thresholds. Household income was obtained from tax records for
each participating mother and for fathers who had agreed to participate in the MoBa
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maximization algorithm, including extensive information from the tax records on the
mother's income, assets, and debt dating back to 1993, as well as all available demographic
information including self-reported income. We calculated a ratio of family income-to-
needs to provide an index of economic well-being across family sizes: total annual income
was divided by the OECD poverty line for each particular year (50% of the median
income, adjusted for family size) (OECD 2011).Grouping based on educational level
Parent's highest education level in years across mother and father was a variable available
at wave 1. Dummy variables were created to indicate whether each child had parents with
the lowest levels of education (0 to 12 years), an intermediate level of education (12.01 to
15.50 years), or the highest level of education (15.51 years or more of education). These
cutoff points correspond to a high school, college, and post-college (graduate study)
education level, respectively.
Selection factor variables
Child characteristics Gender (girl = 0, boy = 1), birth weight (in kilograms), preterm
status (>37th gestational week = 1, ≤37th gestational week = 0), and APGAR scores at 1
and 5 min after birth were retrieved via linkage to the Medical Birth Registry. Child
temperament at 6 months was measured with the seven-item ‘Fussy/Difficult’ subscale
of the Infant Characteristics Questionnaire (Bates et al. 1979). The seven items used in
our study were selected on the basis of a previously published factor analysis (Japel et al.
2000). Mothers rated their babies' usual mood and temperament on a 7-point rating scale
(e.g., ‘The child whimpers and cries a lot’). We calculated a scale mean (with mean substi-
tution for missing items), in which higher scores reflected greater infant difficultness.
Cronbach's alpha for the seven items was .68.Family characteristics Information on dual language status of the home (a rough
proxy for non-Norwegian ethnic background) and number of children in the family,
mother's and father's statuses as employed and/or student (both coded no = 0, yes = 1)
prior to child care entry were reported by the mothers at wave 1.Maternal well-being Indicators of maternal well-being were drawn from the question-
naire completed 6 months after the child's birth (wave 4). Psychological distress (anxiety
and depression) was measured using an eight-item version of the Hopkins Symptom
Checklist (SCL; Hesbacher et al. 1980). Details on the development and validation of this
short version can be found elsewhere (Tambs and Moum 1993; Strand et al. 2003).
Mothers reported on a 4-point rating scale whether they had experienced symptoms
during the last 2 weeks (e.g., ‘Feeling fearful’). We calculated a scale mean (with mean
substitution for missing items), in which higher scores reflected maternal psycho-
logical distress. The scale had a Cronbach's alpha of .85. Negative life events were
measured as a frequency count of a list of ten negative life events experienced over
the last year (e.g., ‘Have you had problems at work or where you study?’), each item
endorsed with ‘yes’ or ‘no’. Relationship satisfaction was measured with the 10-item
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ing relationship quality (e.g., ‘I am satisfied with the relationship to my partner’) are
rated on a 6-point rating scale. The RS10 scale shows good psychometric properties
(see Røsand et al. 2011). We calculated a scale mean (with mean substitution for
missing items), in which higher scores reflect better relational quality, and the scale
had a Cronbach's alpha of 0.91.
ECEC arrangements At 18 months, the mothers reported the type of child care
arrangement that represented the child's primary care arrangement. This included ‘at
home with mother or father,’ ‘at home with unqualified child minder,’ ‘unqualified child
minder or family day care,’ and ‘center care.’ We computed a dichotomous variable to
indicate whether the child was in the center care (1) or in another type of child care
arrangement (0). Since Norwegian policy provides child care at age 1, we chose to
examine ECEC arrangements at 18 months because with September enrollments into
child care, not all children would have had a chance to enroll at the start of the child
care year. Additionally, research indicates that early brain growth can be influenced by
the early education context at this young age (Fox and Rutter 2010; Shonkoff and
Phillips 2000).
Statistical analyses
Our analyses of selection into public ECEC in Norway were conducted primarily within
logit regression models in which we estimated the odds of children attending ECEC as a
function of the 17 child, parent, and family characteristics for which we provide descrip-
tive statistics in Table 1. These variables were included in all longitudinal analyses. Prior
to estimating the logit models, however, we conducted descriptive analyses of the number
of children in ECEC at 18 months for each of the birth cohorts, with attention to trends
for the full sample as well as within-group trends for family income and parent education.
Next, we conducted the logit analyses in two steps. First, we examined associations
between the predictors and ECEC attendance, averaged across all birth cohorts. Second,
we examined interactions between birth cohort and the socioeconomic indicators (family
income and parent education) as well as any other selection factors that proved to be
significant in main effects models. This second step allowed us to determine whether the
patterns of selection based on these characteristics had changed over time in Norway,
namely, whether the strength of association between socioeconomic factors and ECEC
attendance had weakened in later years.
In addition, for family income and parent education, we estimated linear and non-linear
relations for both main effects and interactions. In the case of family income, we used two
approaches to detecting non-linearity: a semilog model in which ECEC use was regressed
on the log of income and a quartile model in which ECEC use was regressed on three
dummy variables indicating family income quartiles (with the wealthiest quartile excluded
as the comparison group). In the case of parent education, we regressed ECEC use on two
dummy variables: (1) high school graduate or less versus post-graduate education (graduate
education beyond a bachelor's degree) and (2) at least some college but no post-graduate
education versus post-graduate education.
To adjust for sample attrition, all of our analyses were conducted using ten imputed
datasets created via chained equation multiple imputation for missing values, a method
Table 1 Descriptive statistics
Predictor M(SD)/% % Missing
Child characteristics
Male 49% 0%
Temperament 3.02 (.72) 14.07%
Preterm 3.97% 0.30%
Birth weight 3,581.29 (583.06) 0.30%
Apgar 1 8.67 (1.15) 0.14%
Apgar 5 9.42 (.77) 0.12%
Family characteristics
Number of children in household 1.84 (.91) 0%
Mother was employed at Q1 82.70% 4.21%
Mother was student at Q1 6.59% 4.21%
Father was employed at Q1 91.46% 5.37%
Father was student at Q1 4.27% 5.37%
Family had dual languages 10.1% 5.52%
Maternal well-being
Maternal depression 1.24 (.35) 15.38%
Negative life events at Q4 .90 (1.19) 13.75%
Relationship satisfaction 1.75 (.73) 17.63%
Indicators of family disadvantage
Parent education in years 15.03 (2.44) 4.56%
Income-to-needs ratio Q4 2.17 (.91) 0%
Income-to-needs ratio Q5 2.13 (.89) 0%
Mean income-to-needs ratio 2.15 (.83) 0%
Childcare utilization (% of children)
2002 cohort 33.14% 22.42%
2003 cohort 37.41% 24.19%
2004 cohort 42.51% 25.52%
2005 cohort 49.91% 28.40%
2006 cohort 56.98% 31.97%
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2006). The percentage of missing data for each of the variables is included in Table 1.
Results
In Figure 1, we display the proportion of children in ECEC at 18 months, breaking the
sample down by the three most common levels of parent education, and in Figure 2,
we display these proportions by income quartiles. It is important to note that the birth
cohorts from 2002 to 2006 correspond to ECEC use from 2003 to 2008, the latter being
a wider window because children born within a single year could start ECEC in the fol-
lowing year or 2 years later, depending on their month of birth. Prior to holding other
selection factors constant, there appeared to be narrowing gaps in ECEC use associated
with both family income and parent education. For parent education, the pattern of
change in ECEC usage appeared consistent with our expectation of non-linear effects
such that the children with least educated parents would demonstrate the largest
Figure 1 Proportion of children in child care by parent education level.
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demonstrated more rapid (and fairly similar) rates of increase in ECEC use across
cohorts compared with the upper two quartiles. In this latter case, it is worth noting
that the unconditional pattern is somewhat different than our expectation that the
poorest families (the bottom quartile) would demonstrate the largest increases, evenFigure 2 Proportion of children in child care by income group.
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second lowest quartile).
Selection into ECEC: main effects within and across cohorts
To follow up on these descriptive patterns, we estimated multivariate models estimating
the likelihood of ECEC use as a function of the child, parent, and family characteristics.
These multivariate models - estimated for all birth cohorts (holding year of birth
constant) - allowed us to assess the unique contributions of each potential selection factor,
averaged across birth cohorts. For most covariates, the results are displayed in Table 2.
We display the results for family income-to-needs ratio and parent education in Table 3
to highlight their linear and non-linear results.
As expected and consistent with previous work, maternal employment, maternal
schooling, and the number of children in the home each uniquely predicted children's
likelihood of attending ECEC at 18 months. Children with mothers who were employed
or who were in school, or with few or no siblings, were more likely to attend ECEC.
The odds of attending ECEC for children with employed mothers were, on average
across cohorts, 1.75 times greater than the odds for children with unemployed mothers.
The odds for children with mothers in school were, on average, 1.72 times greater than
the odds for children whose mothers were not students. For the number of siblings,Table 2 Predictors of ECEC use: odds ratios and 95% confidence intervals
Predictor




Cohort year 1.27*** 1.23 to 1.31
Child characteristics
Male 1.03 .95 to 1.11
Temperament 1.01 .94 to 1.10
Birth weight 1.00 1.00 to 1.00
Preterm .80 .46 to 1.39
Apgar 1 min 1.01 .94 to 1.09
Apgar 5 min 1.01 .92 to 1.10
Family characteristics
Number of children .92** .86 to .97
Mother employed 1.75*** 1.40 to 2.18
Mother student 1.72* 1.07 to 2.75
Father employed 1.15 .60 to 2.21
Father student 1.18 .69 to 2.01
Dual language .97 .77 to 1.23
Maternal well-being
Depressive symptoms .98 .76 to 1.28
Negative life events 1.01 .96 to 1.07
Relationship satisfaction 1.00 .92 to 1.09
In all of the models displayed, parent education and family income-to-needs ratio were included as covariates. Results for
these two predictors are displayed in Tables 3, 4, and 5.
*p < .05; **p < .01; ***p < .001.
Table 3 Socioeconomic predictors of ECEC use: linear and non-linear specifications




Parent education - linear model
Years of education 1.09*** 1.07 to 1.11
Parent education - non-linear model
0 to 12 years of education .61*** .53 to .69
12.5 to 15 years of education .82*** .77 to .88
Family income-to-needs ratio - linear model
1.07† .99 to 1.16
Income-to-needs ratio
Family income-to-needs ratio - non-linear (semilog) model
Log income-to-needs ratio 1.50** 1.16 to 1.94
Family income-to-needs ratio - non-linear (quartile) model
1st to 25th percentile .68*** .62 to .74
26th to 50th percentile .88** .81 to .94
51st to 75th percentile .96 .89 to 1.03
These results were taken from models that included all covariates displayed in Table 1. †p < .10; *p < .05; **p < .01; ***p < .001.
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attending ECEC, when considering the average association across cohorts.Main effects for parent education
Turning to the results for parent education in Table 3, each additional year of school
was, on average across cohorts, associated with a 1.09-point increase in the odds of
children attending ECEC, when using the linear indicator; thus, children whose parents
had college degrees were, on average, estimated to be about 1.22 times more likely to
attend ECEC compared with children whose parents held only a high school degree.
Using the dummy variable indicators, there was some indication of non-linearity, however.
Children with parents who had a high school education or less were, on average, 1.64 times
(1/.61) less likely to attend ECEC at 18 months than children with parents who had a post-
graduate education. Children of parents with some college, but no post-graduate education,
were 1.35 times as likely to attend ECEC than parents with a high school education or less.Main effects for family income-to-needs ratio
Using the linear levels of income-to-needs ratio, each 1-point difference (i.e., approxi-
mately 120% of a standard deviation) was associated with increased odds of attending
ECEC at 18 months of 1.07, with the estimate only approaching statistical significance.
However, the semilog estimate was considerably larger than the linear estimate, indicating
non-linearity in the association between income-to-needs ratio and ECEC attendance
when averaged across cohorts. At the lowest end of the distribution, a 1-point gain in
income-to-needs ratio predicted a 1.50-point increase in odds of attending ECEC. Com-
paring families at higher levels of income-to-needs ratio, the differences in ECEC attend-
ance were much smaller; for example, comparing families with income-to-needs ratios of
4 and 5, children in the families with higher income-to-needs were 1.11 times more likely
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also evident using the dummy variable estimators. Specifically, the disparity in ECEC use
compared with the wealthiest quartile increased in a non-linear fashion at increasingly
lower income-to-needs quartiles. Moving from the 51st to 75th percentile group down to
the poorest, the three lower quartile groups were 1.04, 1.14, and 1.47 times less likely to
attended ECEC compared with the wealthiest quartile.Cohort differences in selection into ECEC: cohort by socioeconomic interactions
To address the primary research questions in the present study, we followed our main
effect analyses with moderator analyses, examining interactions between birth cohort
and family socioeconomics as predictors of selection into ECEC at 18 months.Cohort interactions for parent education
For parent education, the results of the moderator analyses are displayed in Table 4,
excluding the covariate results for brevity. The first important result evident in this
table is the significant interaction term for parent education by cohort. Given an odds
ratio less than one, this interaction term indicates that as birth year increased, the asso-
ciation between years of parent education and selection into ECEC decreased. Further-
more, because birth cohort is centered at 2002, the education main effect odds ratio
corresponds to the 2002 birth cohort. In 2002, the estimated odds of ECEC use was
1.12 times higher for each additional year of education and, by 2006, this had dropped
to 1.07 times. Thus, comparing children whose parents had a high school education
with those who had a college education, the latter were estimated to be 1.57 times
more likely to be in ECEC in 2002 and 1.35 times more likely in 2006. However, using
the dummy variables for parent education, there was evidence of non-linearity in the
amount of change in selection across cohorts.
The odds ratio of 1.05 for the interaction between birth cohort and 12.5 to 15 years
of education indicates that the disparity in ECEC compared with children who had
more highly educated parents was decreased across birth cohorts, but not as rapidly asTable 4 Education by birth cohort interaction models: linear and non-linear
specifications
Predictor OR 95% CI
Parent education interaction model 1
Linear education levels 1.12*** (1.09 to 1.15)
Birth cohort 1.27*** (1.23 to 1.31)
Education × cohort .99** (.99 to 1.00)
Parent education interaction model 2
12.5 to 15 years of education .73*** (.64 to .82)
0 to 12 years of education .49*** (.41 to .58)
Birth cohort 1.22*** (1.18 to 1.26)
12.5 to 15 years of education × cohort 1.05** (1.01 to 1.09)
0 to 2 years of education × cohort 1.08*** (1.04 to 1.13)
All covariates displayed in Table 1 and log of income-to-needs effects were controlled in these models. For interaction
terms, significant odds ratios less than 1 indicate a narrowing selection gap between families with relatively high versus
low levels of the covariate in question. **p < .01; ***p < .001.
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in 2002, the most educated parents were 1.37 times more likely to have their children
in ECEC as the parents with 12.5 to 15 years of education, but by 2006, this difference
had dropped to 1.12 times the likelihood. For children with the least educated parents,
there were even larger decreases in the disparity (compared to children with more edu-
cated parents) across birth cohorts. In 2002, children with the least educated parents
were 2.04 times less likely to attend ECEC compared with children with the most
highly educated parents. By 2006, the difference in likelihood of ECEC use remained
statistically significant (p < .001), but had been reduced by about 25%; children in the
least educated homes were 1.47 times less likely to attend ECEC compared with those
in the most educated homes, if born in 2006.
Cohort interactions for family income-to-needs ratio
For family income-to-needs ratio, there was much less evidence of decreasing disparity in
ECEC use across birth cohorts, regardless of whether we considered linear or non-linear
income-to-needs ratio (Table 5). Although the coefficients were all in the expected direc-
tions, they indicated only small changes in the level of disparity in ECEC use between
poorer and wealthier families. Moreover, none of the interaction terms were precise
enough to reach statistical significance.Discussion
The primary purpose of the present study was to determine whether gaps in high-quality,
center-based ECEC use between socioeconomically disadvantaged and advantaged fam-
ilies narrowed during a time of policy-induced increases in the availability and decreasesTable 5 Income by birth cohort interaction models: linear and non-linear specifications
Predictor OR 95% CI
Income interaction model 1
Linear income levels 1.14*** (1.07 to 1.22)
Birth cohort 1.27*** (1.23 to 1.31)
Income × cohort .97 (.94 to 1.01)
Income Interaction Model 2
Log of income levels 1.79*** (1.37 to 2.34)
Birth Cohort 1.27*** (1.23 to 1.31)
Log of income × cohort .93 (.81 to 1.06)
Income interaction model 3
1st to 25th income percentile .64*** (.54 to .76)
26th to 50th income percentile .78*** (.69 to .89)
51st to 75th income percentile .93 (.84 to 1.04)
Birth cohort 1.25*** (1.20 to 1.30)
1st to 25th percentile × cohort 1.03 (.96 to 1.10)
26th to 50th percentile × cohort 1.05† (1.00 to 1.11)
51st to 75th percentile× cohort 1.01 (.97 to 1.06)
All covariates displayed in Table 1 and linear parent education effects were controlled in these models. For interaction
terms, significant odds ratios less than 1 indicate a narrowing selection gap between families with relatively high versus
low levels of the covariate in question. †p ≤ .10; ***p < .001.
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debating publicly supported ECEC, Norway provides a national context of special interest
as there has been a policy-initiated steady increase in publicly subsidized spaces in ECEC
centers. We exploit the gradual expansion and decreases in cost of ECEC to determine
whether progress toward universal access in Norway has led to changes in the patterns of
families that do and do not enroll their children in child care centers, as opposed to family
or other informal care. We were particularly interested in understanding changes in the
associations between ECEC use and two critical socioeconomic factors: parent education
and family economic standing. The importance of examining the unique contributions of
education and income for these questions was evident in the disparate findings. As
expected, gaps in ECEC use between more and less educated families diminished across
birth cohorts, and the greatest narrowing happened between the least and most educated.
On the other hand, although families of all income levels demonstrated increased use of
ECEC across birth cohorts, the gap in use between high- and low-income families
remained stable and did not diminish in size for later-born cohorts.
Main effects of education and income
As others have found, parent education was a positive significant predictor of ECEC
usage, on average, across the birth cohorts we analyzed. Further, consistent with studies
in the United States and elsewhere, we found that wealthier and more educated families
were, on average, more likely to utilize formal ECEC arrangements for their children's
care (e.g., Jenkins and Symons 2001; Tang et al. 2012), and this was true despite
progressive policies aimed at reducing the gap between high- and low-SES families'
child care choices. For the poorest families in Norway, very small differences in income
relative to family needs were, on average, associated with differential likelihoods of
sending their children to ECEC; for middle class and wealthier families, however, differ-
ences in family income-to-needs ratio were much less strongly associated with ECEC
use. This is in line with prior research finding that financial capital can help families to
access various resources in non-linear ways, with the largest differences generally being
found at the lowest ends of capital distributions (Dearing 2014). The primary purpose
of the present study, however, was to move beyond average associations between these
socioeconomic indicators and ECEC use to directly examine changes across time
during progress toward universal access. In short, we examined whether these socio-
economic disparities were shrinking over time.
Cohort interactions for education and income: closing the gap?
Moderator analyses with birth cohort indicated that the gap in ECEC usage between fam-
ilies with low and high education levels significantly decreased over time when education
was specified in a linear fashion. Utilizing a non-linear specification, it was evident that
the gap between parents with the least and most education narrowed fastest. On the other
hand, although the gap between high- and low-income families' utilization of ECEC
decreased, this change was small and statistically insignificant, with no evidence of non-
linearity with regard to rates of change in ECEC use. It is worth underscore, however, that
these null results are also an indication that lower- and higher-income families were
increasing their use of ECEC at similarly rapid rates, with approximately 20% increases
across the study period regardless of family income-to-needs levels.
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on socioeconomic disparities in ECEC use in Norway (at least through 2008, when the
youngest cohort was 18 months of age), depending on whether one is considering dispar-
ities that appear to be driven by parent education versus family income. Although the lack
of narrowing in SES gaps was unexpected for family income, we offer some speculative
thoughts on these results. We suspect, for example, that the narrowing for parent educa-
tion may be largely driven by the increased access to ECEC and, perhaps even more so,
increased awareness of the value of ECEC that has followed policy implementation. In
Norway, messaging campaigns from the Norwegian Ministry of Education and Research
have coincided with the universal access progress, including regular national attention to
the developmental value of high-quality ECEC for children (see Ministry of Education and
Research 2014, for an archive of press releases, policy briefs, public reports, and campaign
messages). Consistent, therefore, with researchers who have argued that parent awareness
of their ECEC choices (and their understandings of what is high-quality child care; e.g.,
Blau 2003) is critical to determine patterns of use, above and beyond cost, we suspect that
the messaging components may be one driving force behind the increases in ECEC use
being largest for the least educated families. That is, added information on the value and
availability of care likely is of greatest value to families who might otherwise have less
access to knowledge and information on ECEC.
The fact that increased use of ECEC was similar for relatively poorer and wealthier
families despite price reductions favoring the lowest-income families was surprising to
us and inconsistent with some empirically based predictions of such policies (e.g.,
Mason and Kuhlthau 1992). However, there is also evidence that small variations in the
structures/features of price reductions can have very different effects on child care use,
and some families (e.g., single-parent mothers) may be less responsive to pricing
changes than others (e.g., two-parent married households; Kimmel 1998). In Norway,
lowered costs may not, to this point, financially favor families at the low end of the
distribution. In fact, a national report based on data from 2010 indicated that child care
costs in Norway average about 5% of pre-tax income for middle and wealthier income
families, but 12% of pre-tax income for low-income families (Moafi and Bjørkli 2011).
In addition, Norway has since 1996 had a cash-for-care program for 1- and 2-year olds,
providing a small financial compensation to parents staying home with their children
until age 2 (Ministry of Children and Family Affairs 1997). This may have produced an
incentive for some low-income families to keep their young children at home, but
unfortunately data on the cash-for-care program was not available for inclusion in our
analyses. We believe that a followup to our findings, with updated ECEC use over the
last 5 to 6 years, will be critical for determining whether pricing structures are in need
of change to drive up use among the poorest families.Other factors predicting ECEC utilization
None of the child characteristics were significantly related to likelihood of enrollment
in ECEC. Selected maternal and family characteristics were significantly predictive of
selection into ECEC, however. Not surprisingly, for example, families with mothers
who were either employed or were in school were significantly more likely to choose
center-based care for their children across cohorts. The finding that employed mothers
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with work-support theory, which posits that high-quality, subsidized ECEC may help parents
effectively manage their work-school-family balance by providing a stable, affordable place
to send their children while they pursue their education or career (Waldfogel 2006).
Additionally, families with fewer children were significantly more likely to use center-
based care than families with more children. In fact, a first-born child was 1.09 times as
likely to attend ECEC as a second-born child. This finding is in agreement with prior
work finding that families with multiple children were less likely to use ECEC (Harris
et al. 2002; Johansen et al. 1996). Yet, many of these prior studies used samples from
the United States, where ECEC can be exorbitantly expensive for all but the poorest
children (exceptions include federal- and state-subsidized ECEC for low-income chil-
dren such as Head Start, and a few states provide free universal preschool, for example,
Oklahoma's universal preschool program; Gormley and Gayer 2005). For example, in
2012, the average annual cost of center-based child care for an infant in the United
States ranged from a low of $4,863 in Mississippi to a high of $16,430 in Massachusetts
(Child Care Aware of America 2013). This is a presumably unaffordable price for many
families to pay for multiple children to attend ECEC. In the Norwegian context, legisla-
tion increasing the affordability of ECEC decreased financial barriers. Thus, the fact
that family size remained a significant selection factor indicates that when women have
multiple children, they may be more likely than for a single child to stay home to care
for them for reasons beyond cost. Furthermore, it is possible that unmeasured factors
correlated with family size, such as perceptions of maternal care versus center-based
care, may be at play. For example, it could be that families that choose to have more
children tend to have values that align more with the role of the mother staying at
home to care for children.
None of the maternal well-being factors (depressive symptoms, negative life events,
or relationship satisfaction) were significantly associated with children's center-based
care attendance, a finding consistent with studies of United States samples (Tang et al.
2012; Yoshikawa 2001) and another Norwegian sample (see Zachrisson et al. 2013b).
With regard to family characteristics, however, one null finding was of special signifi-
cance: families with dual language status, a proxy for immigrant status, did not have
lower odds of sending their children to ECEC, perhaps an indicator of success of the
universal access policy. In the United States, immigrant parents have been found to rely
more on maternal care and less on ECEC compared to non-immigrants (Tang et al. 2012),
which may be in part due to cultural preferences (Fuller et al. 1996a; Magnuson et al.
2006), as well as the fact that since the passage of welfare reform in 1996, immigrants are
less likely to use public benefits they are entitled to (Fix and Passel 2003), and this may in-
clude child care vouchers. Norway's progressive policy may be helping to prevent inequality
in access between immigrants and non-immigrants, which may be especially important as
the foreign-born population in Norway continues to rise. However, it is important to note
that language spoken at home was a proxy for immigrant status and did not identify where
immigrants were from their generational status, etc.
Study limitations
Despite the strengths of a large population-based sample used for these analyses, there
are a few limitations that must be considered when interpreting our results. First, these
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we could not identify the causal effects of education or income for selection into ECEC.
There may have been other cultural values, parent or child health factors, or personal
beliefs that made some parents choose a specific ECEC option, if any, for their children.
Second, although this is a very large sample of Norwegian families, it is important to
note that only 42.1% of eligible mothers in Norway participated in MoBa at baseline,
and it is unlikely that participation versus non-participation was random. Third, our
comparisons focused on selection into childcare versus any other type of childcare and
did not examine the possibility of combinations of child care arrangements; although
this is less common in Norway than in the United States (Zachrisson et al. 2013b), it is
possible that additional factors were at play when predicting selection into various
other child care arrangements (such as maternal care, relative care, or home-based
child care centers). Fourth, while we did not find dual language background to predict
ECEC utilization, it is notable that the barriers associated with completing a compre-
hensive postal questionnaire in Norwegian may have been an obstacle for recruiting
non-western immigrants in MoBa. This is evident by the fact that only 2.2% of dual
language participants reported Urdu spoken at home, while Pakistanis (i.e., Urdu
speakers) are among the largest immigrant groups in Norway with a population of
about 37,000 (Ministry of Foreign Affairs 2008). The majority (84.3%) of dual language
speakers reported ‘other’ language than Sami (native Norwegian 1.6%), English (9.6%),
or combinations of these (2.3%). The national and language backgrounds of these
groups were therefore largely unknown and may have mostly included participants
from EU member states like Poland or Sweden, both countries with large populations
in Norway. Finally, the fact that Norwegian parents can receive cash benefits for staying
home with their children during their second year of life may be a confounding factor
in interpreting the results.
Nonetheless, given the novelty of our examining changes in ECEC use during a time
of policy change, the present study adds to the existing research, which has primarily
relied on snapshots of individual cohorts of children either at a single point in time,
averaged across time, or during times of relatively stable policy.Conclusion
The present study provides a strong demonstration that when high-quality ECEC is
available and affordable, the potential barriers of low parental education and low family
income are partially mitigated. Indeed, with regard to parent education, we find good
evidence that Norway's universal ECEC policy is reducing disparities between more and
less advantaged families with regard to the utilization of formal early childhood education
and care. The implications of this reduced ECEC disparity may, in the end, prove vital for
promoting the well-being of socially disadvantaged children in Norway, and the nation at
large. In addition to the important role of access to affordable ECEC for promoting
workforce participation and maternal psychosocial well-being (Buehler and O'Brien 2011),
children who attend high-quality ECEC may have better long-term outcomes that also
have economic returns on society (Belfield et al. 2006). Other nations should consider
Norway's example in order to reduce some of the barriers to ECEC faced by families with
low parental education and income.
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